Study Objective: To describe parent-reported and actigraphically assessed sleep patterns and sleep disorders in stimulant-medication-free children with attention-deficit/hyperactivity disorder (ADHD), divided according to ADHD subtype. Participants: Seventy-one stimulant-medication-free children with a clinical diagnosis of ADHD (8 girls; mean 8.8 years (SD 2.6), range 3-15 years) recruited from child psychiatry clinics. Measurements: ADHD: ADHD Rating Scale DSM IV-Home Version to subdivide children into those with predominantly attention deficit, mainly hyperactivity, and those with both aspects equally. Sleep: Parent-completed sleep diary, clinical history, and 5 nights of actigraphy. Results: Parents reported a wide range of frequently occurring sleep disturbances in their children. However, the objective sleep patterns were not abnormal and did not differ between the ADHD subtypes, and objective sleep patterns did not predict ADHD severity. There was poor correspondence between parent report and actigraphy. Careful clinical consideration of each case suggested that sleep disorders may be widespread in this group of children; only 8 of the 71 children had no discernable likely sleep disorder. Symptoms of sleep-disordered breathing, sleeplessness and reports of restless legs featured prominently. Conclusions: Parents of children with ADHD may not be accurate reporters of their children's sleep pattern and/or the sleep disturbances that come to parents' attention are not best detected by actigraphy. Results highlight the prominence of parent-reported sleep disturbance in children with ADHD and the need for clinicians to routinely screen for the presence of sleep disorders and assess detailed sleep physiology where indicated.
INTRODUCTION

IN RECENT YEARS, THE SYNDROME OF ATTENTION-DEFICIT/HYPERACTIVITY DISORDER (ADHD) HAS BEEN THE SOURCE OF INCREASING CONCERN TO pediatricians
and child psychiatrists who have been faced with large numbers of referrals of children said to have 1 or more of the condition's characteristic features of inattention, impulsivity, and overactivity. About 5% of children are thought to be affected, 1 but there is still uncertainty about the condition's origins and treatment. 2 The causal and maintaining contribution of sleep disturbance to ADHD symptomatology is an area of growing interest. Apart from the immediate problems that sleep disturbance and disorders generate for the child and often the family as a whole, there are concerns that persistent loss of sleep or poor-quality sleep can be a cause of various learning and behavior problems, including ADHD-type symptoms. 3 Even when ADHD is attributable to other factors, accompanying sleep disruption may well worsen a child's behavior and impair learning.
Sleep disturbance is commonly reported by parents of children with ADHD [4] [5] [6] and by the children themselves. 7 Certain sleep disorders (including obstructive sleep apnea, periodic limb movement disorder, enuresis, delayed sleep phase syndrome, and nightmares) have been suggested as being associated with ADHD, [8] [9] [10] [11] [12] [13] although these results are not without contradiction. For example, Cooper at al 14 found no evidence of obstructive sleep apnea, and O'Brien et al 8 did not report an elevated periodic limb movement index. It is difficult to judge accurately the extent and nature of the sleep problems in children with ADHD because the interpretation of research findings has been hampered by methodologic problems inherent in investigating this group of children (eg, small sample sizes, the confounding effects of stimulant medication, comorbid psychiatric disorders, and the children's ADHD subtype). Further, the method of assessing sleep has varied between studies, making results difficult to compare. Either many studies have relied on subjective parental reports of the children's sleep or, where objective assessments of sleep have been made, they have frequently focused on assessing discrete types of sleep disorders. 14, 15 Both of these complementary approaches are important and useful, but, intriguingly, the correspondence between objective and subjective assessments of the sleep of children with ADHD has been inconsistent. [16] [17] [18] [19] The increased variability of the sleep patterns of children with ADHD may contribute further to the discrepancies. 20, 21 ADHD can be grouped according to Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) subtype (ie, predominantly hyperactive-impulsive, predominantly inattentive, and combined types), and a further important issue concerns the sleep patterns and profile of sleep disorders of children with different ADHD subtypes. The few studies in which relationships between sleep patterns and ADHD subtypes have been examined have not yet been suggestive of a sleep profile linked clearly to particular subtypes, although interesting associations have been identified. 15, [22] [23] [24] As with much of the literature concerning aspects of sleep in children with ADHD, exploration of possible relationships are further confused by the different methods used to assess sleep and ADHD subtype, and by the fact that subjects in some studies were medicated.
Greater understanding of the relative prevalence and nature of the sleep disturbances in children with ADHD would be helpful to direct future intervention studies. This study aimed to address this in stimulant-free children with ADHD, recruited from psychiatric clinics and carefully divided according to ADHD subtype and specifically to (1) provide a description of features of their sleep according to parent-report, (2) describe their objective sleep patterns by means of actigraphy, (3) explore the correspondence between (a) objective sleep disturbance and severity of ADHD and (b) parent-reported and actigraphically assessed sleep patterns, and (4) compile a profile of likely sleep disorders.
METHODS
Procedure and Participants
When attending an appointment with their local psychiatrists, families were informed about the research project. Seventy-seven consecutive, consenting, referrals from 15 local senior child psychiatrists of stimulant-medication-free children, aged 3 to 15 years, diagnosed with an ADHD-type disorder were recruited. Those expressing an interest were contacted by the researchers and sent an information sheet. Families were then visited at home, where written informed consent from the parent (and assent from the child where appropriate) was obtained. An interview (clinical sleep history and medical and demographic data) was conducted, and parents were given questionnaires to complete (see below for details) and a diary in which to record their child's sleep pattern. The children were given an actigraph to wear. A DSM-IV AD/HD Rating Scale 25 was sent to the child's main teacher, and permission was sought from the child's general practitioner (family doctor) for the child's inclusion in the study.
A control group of 23 healthy children, of a similar age and sex, without any chronic illnesses or taking any medication was recruited from the family members of hospital and university staff to allow comparison of the objective sleep data. This was considered important because pediatric criteria of normal and abnormal actigraphy are lacking.
The research was given approval by the local research ethics committees.
Assessments
Attention-Deficit/Hyperactivity Disorder
A clinical diagnosis was made by a senior child psychiatrist. The DSM-IV AD/HD Rating Scale 25, 26 was completed by parents and teachers. The scale contains 2 subscales: Inattention and Hyperactivity. Scores above a determined threshold indicated the presence of these features. In line with DSM-IV, to subgroup the sample, we classified children as having inattention, hyperactivity, or both combined if they scored above the threshold on both parent and teacher versions of a subscale(s) and if these behaviours were present before the children were aged 7 years, and if these behaviours seriously affected their daytime functioning. Children failing to reach these criteria were classified as having a clinical-only diagnosis, that is, only clinicians-rated ADHD-type disorder.
Differential Diagnosis Instruments
In view of the high rates of comorbidity with behavioral and emotional disturbance and pervasive developmental disorders, instruments were used to describe pertinent features of the child's behavior.
The Strengths and Difficulties Questionnaire 27 was completed by parents to assess 5 aspects of child behavior (hyperactivity, emotional symptoms, conduct problems, peer problems and prosocial behavior) and produce a total difficulties score. Scores may be banded as normal, borderline, or abnormal. 27 The Autism Screening Questionnaire, 28 a 40-item, yes/no checklist of features of pervasive developmental disorders, was completed by parents with a validated cut-off score to indicate likely presence of a pervasive developmental disorder.
Sleep
The sleep diary was completed by parents for 1 week to provide subjective assessment of sleep-wake patterns and provide qualitative information about sleep-related behaviors. The Simonds and Parraga Interview Schedule, 29 covering a wide range of sleep disturbances, was used to gather a detailed clinical sleep history from parents (and child if appropriate). Part 1 of the interview is concerned with the quantity and quality of the child's sleep. Part 2 of the interview is concerned with identifying sleep features or behaviors suggestive of particular sleep disorders. Parents were asked to rate the frequency of occurrence of the sleep-related features on a scale of Never, Less than once a month, About once a month, 2 to 4 times a month, 1 or 2 times a week, 3 to 6 times week, or Daily. Parents were also asked if they thought that their child had a sleep problem, if they had received any intervention for their child's sleep problem, and whether this had been helpful.
The Pediatric Sleep Questionnaire, 30 which includes validated subscales to indicate presence of restless legs syndrome and sleep-related breathing disorders (SRBD), were included in the parental interview schedule.
The children wore actigraphs (Mini Motionlogger, Ambulatory Monitoring Inc., Ardsley, NY), small wrist-watch sized movement sensors worn on the wrist or ankle. Analysis of frequency and pattern of movement permits detection of basic sleep-wake patterns. 31 Variables generated were sleep duration (minutes), activity mean (amount of movement during the sleep period), and standard deviation of this movement pattern (to detect unusual variability in this movement), minutes awake between sleep onset and offset, number of wakes after sleep onset, and sleep onset and offset times.
Demographic and Socioeconomic Profile
Family and medical history were assessed by means of parental interview.
Data Analysis
Statistical analysis was performed using SPSS for Windows version 11.0.1 (SPSS Inc., Chicago, IL). Descriptive statistics were used to explore the data and to describe the behavioral and sociodemographic features of the samples. Age differences between the groups were investigated with 1-way analysis of variance (ANOVA). Frequency data (and percentages) were pro-duced for parent-reported, frequent (ie, happening 3 or more than 3 times per week) sleep-related features. Small numbers in each cell prevented formal statistical analysis of subgroup differences for each item.
In an attempt to describe the likely sleep disorders underlying presenting symptoms, data from the sleep diary, the clinical interview and the actigraphy were examined independently, case by case, by 2 raters (LW and PM). For each child, their sleep disorder or disorders were described as far as possible according to The International Classification of Sleep Disorders, 32 and any differences in the raters' diagnoses (which were few) were resolved by discussion. Frequency data (and percentages) were produced with χ 2 tests performed, where numbers permitted, to compare frequencies across ADHD subtypes (inattentive, hyperactive, and combined).
For all analyses involving actigraphic variables (except for those where weekday nights and weekend nights are explicitly stated as being examined separately), data for each child were averaged over 5 weekday nights, as recommended. 33 Objective sleep was investigated by means of 1-way ANOVA with the child's group (inattentive, hyperactive, combined, clinical-only diagnosis, and control) as the independent variable and actigraphic variables (sleep duration, activity mean, activity standard deviation, wake minutes, wake episodes, sleep-onset time, and sleep-offset time) as the dependent variables. Within the ADHD sample, 1-way ANOVAs were also used to investigate any ADHD subtype differences for discrepancy between subjective and objective sleep measures by calculating discrepancy scores between the objective and subjective measures (by subtracting the latter from the former) for variables in which comparable subjective and objective measures existed (ie, sleep-onset and sleep-offset times [weekends/weekdays] and the number of awakenings during the night) and using these scores as the dependent variables and ADHD subtype as the independent variable. Planned contrasts were used to explore detected significant ANOVA effects. Correlations between the subjective and objective sleep variables that could be directly compared (ie, sleep-onset and sleep-offset times, number of awakenings during the night, and length of awakenings during the night [the latter not included in the previous analysis because it was subjectively evaluated in categories]) were investigated with Pearson product moment correlation coefficients. Given the lack of difference between the objective sleep patterns of the subgroups, the data from the whole clinical sample was pooled for this analysis.
Differences in subjective and objective assessments of restlessness were examined by dividing the clinical sample into 2 groups: children reported by parents as having frequent restlessness (ie, > 3 nights per week) (n = 49) and those reported to not have frequent restlessness (n = 22). A t-test was used to compare actigraphically derived mean activity scores for these 2 groups. Two-way ANOVA was used to investigate accuracy of parental estimation of restlessness by ADHD subtype. Objective mean activity was the dependent variable, and ADHD subtype (3 levels: Inattentive, Hyperactive, and Combined) and parent-rated severe restlessness (2 levels: yes or no) were the independent variables.
Within the clinical sample, forced-entry linear regression analyses were performed to investigate the association between sleep disturbance and severity of ADHD symptoms separately for total raw scores on the DSM-IV AD/HD Rating Scale subscales of (1) inattention and (2) hyperactivity with actigraphic variables (sleep duration, mean activity, minutes of wake, and number of awakenings) as possible predictor variables.
RESULTS
Of the 77 children recruited, 6 were excluded because it was discovered that they were taking stimulant medication by the time that the assessments were due to be made. The remaining 71 were divided into 4 subgroups on the basis of their scores on the DSM-IV AD/HD Rating Scales.
The demographic data of the groups can be seen in Table 1 . Families were distributed throughout the spectrum of social classes. The children ranged in age from 3 years to 14 years 11 months and were predominantly boys and attending mainstream school. Medications taken during the month preceding assessment were limited and only prophylactic antiasthma medications were taken at the time of the study. There was no significant difference between the ages of the groups (F=1.849, df=3, P=.127) and, therefore, no need to use age as a covariate in subsequent analyses.
The healthy control group of 23 children, for comparison of actigraphy data, ranged in age from 5 years to 14 years 1 month (mean age, 113.4 months [SD 30.5]), and comprised 16 boys and 7 girls, all of whom attended mainstream school.
To describe the sample, screening for comorbid psychiatric disorders was conducted using the Strengths and Difficulties Questionnaire and the Autism Screening Questionnaire. The mean scores (and SD) are shown in Table 2 , along with the number of children whose scores were above validated cut-off scores indicating likely clinical abnormality. 27, 28 As might be expected in this clinical sample, hyperactivity and, to a lesser extent, conduct problems were common, and the group means were in the abnormal range. Group means for other subscale scores of the Strengths and Difficulties Questionnaire and scores on the Autism Screening Questionnaire did not fall in the abnormal range. A number of children in each subgroup scored in the abnormal range for each of the behaviors or disorders assessed. Table 3 provides information about the number of ADHD children reported by parents to suffer frequently from the various features of sleep disturbance. Although the numbers are small, in order to facilitate easy comparison of the relative frequency of the disorders in the different subgroups, these raw figures are also presented as percentages. Problems with sleep initiation, impaired sleep quality, nocturnal sweating, and symptoms of restless legs syndrome and of SRBD featured prominently.
Parents' Report of Sleep Disturbance
Actigraphic Sleep Patterns of ADHD and Control Groups
The actigraphic sleep data for each of the groups can be seen in Table 4 . ANOVAs suggested no significant differences between the groups for any of the actigraphic variables.
Associations Between Objective Sleep Disturbance and Severity of ADHD
Results of the regression analyses performed within the ADHD sample suggested that objective sleep patterns (sleep duration, activity mean, minutes of wake, and number of awakenings) were not predictive of ADHD symptom severity (ie, parent-assessed inattention as predicted by actigraphy (R 2 = 0.03 [ie, 3% of inattention ratings are accounted for by the actigraphy variables] F=0.590 P=.671) and parent-assessed hyperactivity as predicted by actigraphy (R 2 = 0.049 [ie, 4.9% of hyperactivity ratings are accounted for by the actigraphy variables, F=0.848 P=.500).
Exploration of Subjective Versus Objective Sleep Data
Correlations between objective and subjective sleep variables are shown in Table 5 . Only sleep-offset time (ie, wake-up time) was correlated positively, both on weekdays and weekends). There was poor correspondence between subjective and objective estimation of restlessness, with no significant difference between the objective restlessness scores of the children with and without parent-reported restlessness (t=1.25, df=69, P=.228).
ADHD Subtype Disparities Between Subjective and Objective Levels of Sleep Disturbance
No significant differences in discrepancy related to ADHD subtype were found for wake-up time (weekdays F=1.058, P=.356 and weekends F=2.771, P=.077) nor for number of awakenings (F=0.023, P=.977). There were subtype differences in the discrepancy between objective and subjective assessment of sleep-onset times (weekdays F=5.497, P<.01 and weekends F=4.853, P≤0.01); the Inattentive group differed significantly from the Hyperactive group both on weekdays (t=-2.442, df=41, P<.05) and weekends (t=-2.326, df=34, P<.05). This result indicates that the parents of inattentive children underestimated the sleep-onset times of their children (ie, they thought they fell asleep earlier than they really did). The mean sleep-onset discrepancy scores for each subgroup are shown in Table 6 . As can be seen, for all groups, the disparity between subjective and objective estimates was small and of questionable clinical significance. Two-way ANOVAs to investigate objective assessment of restlessness (mean actigraphic activity) divided according to ADHD subtype and presence or absence of parent-rated severe restlessness suggested no significant group differences in activity for the main effects (restlessness: F=0.21, P=.886; ADHD subtype: F=1.036, P=.363) nor for an interaction (F=1.26, P=.293)).
Sleep Disorders
The results in Table 7 show the number of subjects with each diagnosis, divided by subgroup. Again, percentages are also given to facilitate comparison across subgroup. There was considerable comorbidity of sleep disorders, with most children having 2 or more sleep disorders. The figures in this table do not take account of this comorbidity for ease of presentation.
The most common types of disorders were (1) likely SRBD (2) sleeplessness of a behavioral origin (ie. limit-setting sleep disorder and sleep-onset association disorder), and (3) restless legs syndrome. No relationships were found between ADHD subtype (inattentive, hyperactive, or combined) and the presence of SRBD (χ 2 =1.56, df=2, P=.46), sleeplessness of a behavioral origin (χ 2 =0.63, df=2, P=.73), or restless legs syndrome (χ 2 =1.00, df=2, P=.61). Sleeplessness of other origin and rhythmic movement disorders also featured prominently, but the small size of each subgroup made formal subgroup comparisons for these and other disorders inappropriate. Visual inspection of the data suggested no obvious pattern. Of note was that only 8 children in the clinical sample had no discernable sleep disorder and that none of the children with sleep disorders were currently receiving treatment for sleep difficulties; 70% of the parents had received no help or advice about their child's sleep at any time.
It should be noted that the accuracy of the diagnoses of SRBD, rhythmic movement disorder, and narcolepsy can only be tenta- It is interesting to note that 1 of the 8 parents of the children with ADHD without a sleep disorder considered their child to have a sleep disorder (night waking, restlessness, and bedwetting, but all occurring too infrequently to be included in the 'sleep disorder' group in the current study). Twelve of the children who met the research criteria for sleep disorder were not considered by their parents to have a sleep disorder. Of these, SRBD and restless legs were the main disorders detected by the research screening.
DISCUSSION
The main results of the current study can be summarized as follows: Parents of unmedicated children with ADHD reported a wide range of frequently occurring sleep disturbances in their children. However, the objective sleep patterns of the children, as assessed by actigraphy, did not differ between the clinical group and healthy controls. Further, the degree of objective sleep disturbance was not associated with symptoms of either inattention or hyperactivity. There was poor correspondence between parent-reported and actigraphically assessed sleep patterns, and the Data are presented as number (%). PSQ refers to Pediatric Sleep Questionnaire. differences in the degree and nature of any error that may have been related to the child's ADHD subtype were of limited clinical significance. However, despite the lack of sleep disturbance suggested by the actigraphy data, careful clinical consideration of each case suggested that unidentified and untreated sleep disorders were widespread in this group of children; only 8 of the 71 children in the clinical sample had no sleep disorder. The types of sleep disorders and disturbances that featured prominently in the current study (sleeplessness, symptoms of SRBD, and abnormal sleep-related movements) are those that have been previously reported to be associated with ADHD. 15, [17] [18] [19] 34, 35 Periodic limb movement disorder has also been previously documented, 13 and, although it was not possible to identify the presence of periodic limb movement disorder in the current study, the high rates of reported restless legs syndrome (which is commonly associated with the presence of periodic limb movements) are striking. Similar to Corkum et al, 24 arousal disorders did not appear to be associated with ADHD, although the rates of arousal disorders in Corkum et al's sample were higher than in the current study. This might reflect the fact that we recorded only frequently occurring disorders, and it is not possible to ascertain the frequency of the episodes that were reported in their study.
Why the children's sleep disorders had failed to come to clinical attention and whether they could be treated in this population (with the resultant associated positive benefits for the children's daytime behavior and maternal mental health) are questions that need to be urgently addressed. Research with other clinical samples has also found a mismatch between treatment needs and treatment received. [36] [37] [38] Possible explanations for this appear to include both parents failing to present their child's sleep problem and professionals failing to adequately assess and routinely screen for the presence of sleep difficulties in at-risk groups, in addition to practical clinical service constraints.
The lack of objective sleep disturbance (ie, in terms of timing of sleep and wake) is both in support 18 of and in contradiction 16 to the results of other studies. McLaughlin Crabtree et al 39 did find high rates of both subjective and objective sleep disturbance in their sample of children with ADHD referred to a sleep clinic, although the correspondence between the 2 methods of assessment was variable. Of course, the sleep patterns of children with ADHD referred to sleep clinics and those with ADHD recruited from community settings may be very different. 8 An interpretation of the apparent anomaly in the current study is that it was evident from the parental diaries and histories that it was the nature of the child's behavior during any sleepless periods that was the main problem for parents. Actigraphs cannot provide any information about the qualitative nature of behavior during a wake- Data are presented as mean (SD). ADHD refers to attention-deficit/hyperactivity disorder. ful period. Corkum et al 18 have suggested that behavioral factors are closely associated with bedtime resistance, settling problems, and difficulty waking in children with ADHD. In addition to these sleeplessness problems, the other types of sleep disorders that were commonly reported in the current study (ie, symptoms of SRBD and abnormal sleep-related movements) were of a sort that, if present, would affect detailed sleep physiology but that could be undetected by actigraphy. In view of this, it is perhaps unsurprising that ADHD symptom severity was not associated with objective sleep disturbance, since the ADHD group did not appear to have objective sleep disturbance, at least not as assessed by actigraphy.
The lack of correspondence between objective and subjective measurement of the children's sleep-onset times and awakenings during the night (ie, the 2 time periods when most problems were reported to occur) may arise because the child's difficult behavior at these times distorts parental perceptions and/or that parents' poor mental state impairs the accuracy of their reporting (Personal communication -Montogomery, Wiggs & Stores). Clinically, actigraph data may therefore have a role in correcting this distorted belief and/or in providing reassurance to parents. However, in research terms, the lack of correspondence highlights the inadequacy of reliance on parent report alone and the need for objective measurement (of a sort pertinent to the sleep disorder or disturbance under investigation). Previous studies using actigraphy in children with ADHD have not compared the subjective and objective sleep assessments in the manner of the current study, so it is not possible to ascertain how our results compare with other work.
In general, inaccuracy of parental reports did not appear to be related to the child's ADHD subtype. However, sleep-onset time was significantly underestimated by parents of children with inattentiveness, compared to parents of children with hyperactivity or combined type. This may reflect the symptomatic features of the inattentive group, ie, that their behavior during wakefulness was less externalizing than for the other groups. However, as the profile of sleep disorders (and behaviors) did not actually appear to differ according to ADHD subtype, it might best be explained by the relatively small number of children in this group. Practically, the absolute difference between the accuracy of parents in the different groups was only a few minutes and may not be of clinical importance.
The current study is not without limitations. The possible comorbidity of other psychiatric disorders in a subset of the children should be acknowledged. It was also not possible to gather details about the nature and number of families who were approached and did not consent to taking part. Clinicians reported that such families were few, and, based upon our results, the sample characteristics and the rates and types of parent-reported sleep problems are similar to those seen in other community-based studies (see reference 24) suggesting that the sample is not particularly unrepresentative in these respects at least. A further area of concern is that the clinical group sizes were not large; the inattentive group, in particular, was too small to allow meaningful comparisons. However, even with these sample limitations, the study provides actigraphic data on the largest unmedicated sample of children with ADHD available to date.
A more salient problem is that a large proportion of the sample (ie, the clinical only group) failed to meet the research criteria for ADHD (based on DSM-IV) yet had received this diagnosis (based on DSM-IV) from their clinicians. The results for these children were analyzed separately to minimize the problem, and, although there were no discernable differences between the sleep patterns of children in this group and the children in the groups who did meet the criteria for ADHD, the very presence of such an anomaly highlights some of the diagnostic issues that are likely to contribute to the confusion in the literature surrounding sleep in children with ADHD and the concept of ADHD itself.
In terms of documenting the profile of sleep disorders, another limitation of the current study may be the lack of extended polysomnographic data to confirm the presence of SRBD (and periodic limb movements), which was suggested as being common by the screening questionnaire. The problem of obtaining a balance between being able to assess adequate sample sizes and performing detailed assessments is especially pertinent to this sample of children in which the correspondence between different methods of sleep assessment is so poor. However, the association between symptoms of SRBD, the presence of obstructive sleep apnea and daytime ADHD symptoms, which has been reported, 4, 7, 18, 40 is not without dispute; others have found the link between symptoms of SRBD and ADHD symptoms to exist irrespective of the polysomnographic defined presence of obstructive sleep apnea. Data are presented as number (%).
As such, the defining features of sleep disruption in children with ADHD may not be the presence of particular sleep disorders but, rather, more subtle disturbances of sleep microstructure. The results of the study lead us to conclude that researchers and clinicians should be mindful of the contribution that sleep disturbance could be making to symptomatology of perhaps the majority of children with ADHD and that assessment of sleep should ideally include analysis of both sleep-related behavior as well as sleep physiology.
